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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1- 9 are rejected under 35 U.S.C. 102(a) and (e) as being anticipated by 
Ito et al. (US Pat. Pub. 2004/0043277) (hereinafter "Ito"). 

Regarding claim 1 , Ito teaches a fuel cell comprising: a plane of an electrolyte 

layer that has proton conductivity (51); and a hydrogen permeable metal layer (53, 54, 
55) that is formed on the electrolyte layer that includes a hydrogen permeable metal 



(Vanadium, 53) (see fig .9). 
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Fig. 9 




Ito fails to teach a fuel cell system including a higlier temperature zone that is 
subjected to a high temperature and a lower temperature zone that is subjected to a 
lower temperature than the higher temperature zone, said fuel cell comprising a 
hydrogen permeable metal layer wherein the hydrogen permeable metal layer further 
includes a lower temperature area corresponding to the lower temperature zone and a 
higher temperature area corresponding to the higher temperature zone, and the lower 
temperature area and the higher temperature are have different settings of either or 
both of composition and layout of components. 
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However, it is common l<nowledge that the fuel cell has a high temperature zone 
closer to the hydrogen electrode (30) where the reaction takes place, and has a low 
temperature area closer to the oxygen electrode (10) where cooler air serves as an 
oxidizing gas. Therefore, in fig. 9, dense layer 53 can be viewed as the low temperature 
zone, and coating 55 can be viewed as the high temperature zone. Applicant's use of a 
high or low temperature zone versus a high or low temperature area is considered to be 
interchangeable since the area is within the zone and not defined to a certain region. 
With this in mind, Ito teaches a fuel cell system including a higher temperature zone 
(coating, 55) that is subjected to a high temperature and a lower temperature zone 
(dense layer, 53) that is subjected to a lower temperature than the higher temperature 
zone, said fuel cell comprising a hydrogen permeable metal layer wherein the hydrogen 
permeable metal layer further includes a lower temperature area corresponding to the 
lower temperature zone and a higher temperature area corresponding to the higher 
temperature zone, and the lower temperature area and the higher temperature are have 
different settings of either or both of composition and layout of components. The lower 
temperature area formed from vanadium and the higher temperature area is formed 
from palladium (see paragraph 57 and 58). Therefore this claim is anticipated. 

Claim 1 is also anticipated by fig. 1 of Ito. Ito teaches a fuel cell comprising: a 
plane of an electrolyte layer that has proton conductivity (23); and a hydrogen 
permeable metal layer (21 , 22, 24) that is formed on the electrolyte layer that includes a 
hydrogen permeable metal (V-Ni, 22) (see fig .1). 
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Fig. 1 




(to fails to teach a fuel cell system including a higher temperature zone that is 
subjected to a high temperature and a lower temperature zone that is subjected to a 
lower temperature than the higher temperature zone, said fuel cell comprising a 
hydrogen permeable metal layer wherein the hydrogen permeable metal layer further 
includes a lower temperature area corresponding to the lower temperature zone and a 
higher temperature area corresponding to the higher temperature zone, and the lower 
temperature area and the higher temperature are have different settings of either or 
both of composition and layout of components. 
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However, it is common l<nowledge that the fuel cell has a high temperature zone 
closer to the hydrogen electrode (30) where the reaction takes place, and has a low 
temperature are closer to the oxygen electrode (10) where cooler air serves as an 
oxidizing gas. Therefore, in fig. 9, dense layers 21 and 22 can be viewed as the low 
temperature zone, and dense layer 24 can be viewed as the high temperature zone. 
Applicant's use of a high or low temperature zone versus a high or low temperature 
area is considered to be interchangeable since the area is within the zone and not 
defined to a certain region. With this in mind, Ito teaches a fuel cell system including a 
higher temperature zone (dense layer, 24) that is subjected to a high temperature and a 
lower temperature zone (dense layers 21 and 22) that is subjected to a lower 
temperature than the higher temperature zone, said fuel cell comprising a hydrogen 
permeable metal layer wherein the hydrogen permeable metal layer further includes a 
lower temperature area corresponding to the lower temperature zone and a higher 
temperature area corresponding to the higher temperature zone, and the lower 
temperature area and the higher temperature are have different settings of either or 
both of composition and layout of components. The lower temperature area formed 
from vanadium and palladium, and the higher temperature area is formed from 
palladium (see paragraph 33). Therefore this claim is anticipated. 

Regarding claim 2, Ito teaches a fuel cell in accordance with claim 1 , wherein the 
hydrogen permeable metal layer has multiple layers of different hydrogen permeable 
metals in at least the lower temperature area, and the different settings of either or both 
of the composition and the layout of components in the lower temperature area and the 
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higher temperature area prevent potential deterioration of cell performance due to 
diffusion of the different hydrogen permeable metals between adjoining layers more 
actively in the higher temperature area than in the lower temperature area. Although in 
the embodiment represented by fig. 9 Ito teaches that dense layer 53 is composed of 
only vanadium, Ito also teaches that dense layers made of various materials can be 
applied to the solid polymer membrane fuel cell (see paragraph 39). Therefore, it would 
have been anticipated by a person of ordinary skill in the art that multiple layers of 
different hydrogen permeable metals could be used in place of one single layer. It is 
known that different metals will have differing hydrogen permeabilities (see paragraph 
50). It is also common knowledge that molecules in a high temperature area have 
more energy than molecules in a low temperature area. Therefore metal in the higher 
temperature area are more likely to diffuse than metal in the lower temperature area. 
Since Ito teaches a metal diffusion suppression layer (54, see fig. 9) which prevents the 
diffusion of metals, between the high temperature area (55) and low temperature area 
(53), a person of ordinary skill in the art would have known that the metal diffusion 
suppression layer would more actively prevent diffusion of the higher temperature 
metal, since more of the molecules have the energy to diffuse, in order to prevent 
potential deterioration of cell performance. 

Claim 2 is also anticipated by fig. 1 . Ito teaches a fuel cell in accordance with 
claim 1, wherein the hydrogen permeable metal layer (21, 22, 24) has multiple layers of 
different hydrogen permeable metals (V-Ni) in at least the lower temperature area (22), 
and the different settings of either or both of the composition and the layout of 
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components in the lower temperature area and the higher temperature area prevent 
potential deterioration of cell performance due to diffusion of the different hydrogen 
permeable metals between adjoining layers more actively in the higher temperature 
area than in the lower temperature area. It is known that different metals will have 
differing hydrogen permeabilities (see paragraph 50). It is also common knowledge 
that molecules in a high temperature area have more energy than molecules in a low 
temperature area. Therefore metal in the higher temperature area are more likely to 
diffuse than metal in the lower temperature area. It is also well known in the art that 
vanadium has a higher rate of hydrogen permeation than palladium (see paragraph 40). 
Therefore, since only palladium is present in the high temperature zone (24), 
palladium's lower rate of hydrogen permeation more actively prevents the diffusion of 
hydrogen permeable metals than the low temperature zone (21, 22), which is composed 
of a layer of palladium and a layer of V-Ni. Since vanadium, which has a higher rate of 
hydrogen permeation than palladium, is also present in said low temperature zone, the 
low temperature zone does not as effectively prevent diffusion of hydrogen permeable 
metals as the high temperature zone. 

Regarding claim 3, Ito teaches a fuel cell in accordance with claim 1 , wherein the 
higher temperature area is set to have a lower level of hydrogen permeation, compared 
with the lower temperature area. It is common knowledge to a person of ordinary skill in 
the art that vanadium has higher hydrogen permeation than palladium (see paragraph 
40). Since the higher temperature area (55) is composed of palladium and the lower 
temperature are (53) is composed of vanadium, there will be a lower level of hydrogen 
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permeation in tine higher temperature area due to the inherent properties of palladium 
and vanadium. 

Regarding claim 4, Ito teaches a fuel cell in accordance with claim 3, wherein the 
hydrogen permeable layer has a base material (53) that is made of a group 5 metal 
(Vanadium) or a group 5 metal containing alloy, and a coat layer (55) that is made of 
palladium or a palladium alloy and is formed on at least one face of the base material 
layer with a gas supply, and the higher temperature area has a lower content of the 
group 5 metal in the base material layer, compared with the lower temperature area. 
The high temperature area (55) does not contain any vanadium, therefore there is a 
lower content of the group 5 metal in the base material layer, compared with the lower 
temperature area. 

Regarding claim 5, Ito teaches a fuel cell in accordance with claim 2, wherein the 
hydrogen permeable metal layer has a base material layer (53) that is made of a group 
5 metal (vanadium) or a group 5 metal-containing alloy, a coat layer (55) that is made of 
palladium or a palladium alloy and is formed on at least one face of the base material 
with a gas supply, and a diffusion control layer (metal diffusion suppression layer, 54) 
that is placed between the base material layer and the coat layer in at least the higher 
temperature area to control diffusion of the different metals. It is clear from fig. 9 that 
there is a metal diffusion suppression layer (54) between the coat layer (55) and the 
base material layer (53). Since coating 55 is the high temperature area and the dense 
layer 53 is the low temperature area, said layering is present in both the high and low 
temperature areas. 
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Ito also teaches that the diffusion control layer is designed to inhibit metal 
diffusion more actively in the higher temperature area than in the lower temperature 
area. It is common knowledge that molecules in a high temperature area have more 
energy than molecules in a low temperature area. Therefore metal in the higher 
temperature area are more likely to diffuse than metal in the lower temperature area. 
Since Ito teaches a metal diffusion suppression layer (54, see fig. 9) which prevents the 
diffusion of metals, between the high temperature area (55) and low temperature area 
(53), a person of ordinary skill in the art would have known that the metal diffusion 
suppression layer would more actively prevent diffusion of the higher temperature 
metal, since more of the molecules have the energy to diffuse, in order to prevent 
potential deterioration of cell performance. 

Regarding claim 6, Ito teaches a fuel cell in accordance with claim 2, wherein the 
higher temperature area (24) is homogenously made of palladium or a palladium alloy 
(see paragraph 33), and the lower temperature area has a base material layer that is 
made of a group 5 metal or a group 5 metal-containing alloy, and a coat layer that is 
made of palladium or a palladium alloy and is formed on at least one face of the base 
material layer with a gas supply. In fig. 1 , Ito teaches an embodiment of his invention, 
where the lower temperature area (dense layers 22 and 21), has a base material layer 
(dense layer, 22) that is made of a group 5 metal or a group 5 metal-containing alloy (V- 
Ni), and a coat layer (dense layer, 21) that is made of palladium or a palladium alloy and 
is formed on at least one face of the base material layer with a gas supply (see 
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paragraph 33). This embodinnent also has a higher temperature area (24) that is 
homogenously made of palladium (see paragraph 33). 

Regarding claim 7, Ito teaches a fuel cell in accordance with claim 2, wherein the 
hydrogen permeable metal layer (21 , 22, 24) has a base material layer (22), that is 
made of a group 5 metal or a group 5 metal-containing alloy (V-Ni), and a coat (21 ) 
layer that is made of palladium or a palladium alloy and is formed on at least one face of 
the base material with a gas supply (air) (see fig. 1 , see paragraph 33) 

Ito fails to teach the coat layer in the higher temperature area having a greater 
thickness than a thickness of the coat layer in the lower temperature area. 

Ito teaches that both thicknesses of layers 21 and 24 are set to be 0.1 pm. 
However, Ito also teaches that the thickness of each of the layers can be set as chosen 
(see paragraph 33). It would have been within the ambit of a person of ordinary skill in 
the art to make the coat layer in the higher temperature area having a greater thickness 
than a thickness of the coat layer in the lower temperature area in order to more actively 
prevent diffusion of hydrogen permeable metals in the higher temperature area than the 
lower temperature area as explained above for claim 2. 

Regarding claim 8, Ito teaches a fuel cell in accordance with claim 1 , wherein the 
different settings of either or both of the composition and the layout of components in 
the lower temperature area and the higher temperature area inhibit hydrogen 
embrittlement under a low temperature condition more actively in the lower temperature 
area than in the higher temperature area. Ito teaches that vanadium has a higher rate 
of hydrogen permeation than palladium (see paragraph 40), and that vanadium is prone 
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to hydrogen embrittlement whereas palladium is resistant to hydrogen embrittlement. 
Therefore, the different composition of the lower and higher temperature areas inhibit 
hydrogen embrittlement under a low temperature condition more actively in the lower 
temperature area (which is composed primarily of vanadium) than in the higher 
temperature area (which is composed of palladium). 

Regarding claim 9, Ito teaches a fuel cell in accordance with claim 8, wherein at 
least the lower temperature area is made of an alloy containing a hydrogen permeable 
metal (vanadium) and has a lower content of the hydrogen permeable metal (vanadium) 
than a content of the hydrogen permeable metal (palladium) in the higher temperature 
area. There is no vanadium in the high temperature area, so there is a lower content of 
it in the higher temperature area than the lower temperature area. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 10-12 and 14 are rejected under 35 U.S.C. 103(a) as being obvious over 
Ito in view of Jones (US Pat. No. 6,649,293). 

Regarding claim 10, Ito teaches a fuel cell in accordance with claim 1 , wherein 
the higher temperature area and the lower temperature area are formed on an identical 
plane of the hydrogen permeable metal layer. Since applicant does not define a 
specific plane, for the purpose of this rejection the plane will be defined as the plane 
along line X, annotated above in fig. 9. On this transverse plane, the higher 
temperature area and the lower temperature area are formed on an identical plane of 
the hydrogen permeable metal layer. 

Ito fails to teach a fuel cell in accordance with claim 1 wherein said fuel cell is a 
unit cell of a fuel cell stack. 
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However, Jones teaches fuel cells connected together in series to form a fuel cell 
stack. The use of a known technique to improve similar devices (methods or products) 
in the same way is likely to be obvious. See KSR International Co. v. Teleflex Inc., 550 
U.S. 82 USPQ2d 1385, 1395 - 97 (2007) (see MPEP § 2143, C). Therefore, it 

would have been obvious to a person of ordinary skill in the art to connect the fuel cells 
taught by Ito in series to form a cell stack in order to increase voltage and power output 
{Jones: see col. 1, lines 58-60). 

Regarding claim 1 1 , Ito in view of Jones teaches a fuel cell in accordance with 
claim 10, said fuel cell further comprising: a coolant flow path through which a coolant 
(air) passes, wherein the lower temperature area is provided in a region near to an inlet 
of the coolant into the unit cell, on the identical plane of the hydrogen permeable layer. 
A person of ordinary skill in the art would have known that the air provided to the fuel 
cell could serve as a cool air stream. Therefore, the air would serve as the coolant, and 
the oxygen electrode (10) is provided with a flow path for supplying air (see paragraph 
32). The lower temperature area (53) is provided in a region near to an inlet of the 
coolant into the unit cell (see fig. 9), on the identical plane (represented as the plane 
along line X) of the hydrogen permeable layer. 

Regarding claim 12, Ito in view of Jones teaches a fuel cell in accordance with 
claim 10, wherein the lower temperature area is provided in a region near to an inlet of a 
low temperature fluid (air) (see fig. 9) on the identical plane (represented as the plane 
along line X) of the hydrogen permeable metal layer (53, 54, 55). 
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Ito fails to teach a low temperature fluid having a temperature difference of at 
least a preset level from an average operating temperature of the fuel cell stack. 

However it is within the ambit of a person of ordinary skill in the art to determine 
a preset level for a temperature difference for an average operating temperature of a 
fuel cell stack. Therefore it would have been obvious for a person of ordinary skill in the 
art to have a low temperature fluid having a temperature difference of at least a preset 
level from an average operating temperature of the fuel cell stack in order to have it 
operate more efficiently. 

Regarding claim 14, Ito teaches a fuel cell in accordance with claim 10, wherein 
the hydrogen permeable metal layer has the lower temperature area provided at a 
position corresponding to an outer periphery of the fuel cell stack. In fig. 9 above, the 
arrow A pointing to the outer periphery of the fuel cell shows that the hydrogen 
permeable metal layer (53) in the lower temperature area is provided at a position 
corresponding to an outer periphery of the fuel cell stack. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito in 
view of Jones as applied to claims 10-12 and 14 above, and further in view of 
Matsumura et al. (US Pat No. 5,993,984) (hereinafter "Matsumura"). 

Regarding claim 13, Ito in view of Jones teaches a fuel cell in accordance with 
claim 1 , wherein a number of said fuel cells as unit cells form a fuel cell stack, and the 
hydrogen permeable metal layer (53, 54, 55) included in each unit cell of the fuel cell 
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stack has the higher temperature area (55) and the lower temperature area (53) 
according to a total temperature distribution of the whole fuel cell stack (see fig. 9). 
Ito fails to teach that said fuel cells are unit cells laminated to form a fuel cell 

stack. 

However, lamination of fuel cells to form a fuel cell stack is a common way of 
forming a fuel cell stack as evidenced by Matsumura (see col. 12, lines 13-17) and 
would have been obvious to a person of ordinary skill in the art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ASHLEY KWON whose telephone number is (571)270- 
7865. The examiner can normally be reached on Monday to Friday 7:30 - 5pm EST 
with alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sines can be reached on (571) 272-1263. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

A.K. 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



